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Compenent Group: Propaffant Yalves Prepared; F. Lawrimare
CIL Ko D140-06 Approver: T. Nguyen
Compananl: Quidizar Preburner Duddlzar Valve Approval Date: 6430799
Part Humber: REOMA2EE Change #: 1 .
Failura Wode: Fretting of imlermnl parls. Directive #: CCBD MEI M -5128
Fage; 10f 1
Crltlcaliby
Fhase Failunz / Effect Deseriplion Hazard Relerence
SMC Frrm fram |gnitien of inlernal parla. Lose af vehick, 1
41 ME-L]5,
Redundancy Scrasns. SIMGLE PQINT FAILURE: MW ME-Cann,
ME-C1a,C
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DESIGN
Companand Broup: Propellant Yalves ) Prepared: P.Lowrimora
CIL 1tem: 04008 Approved: T. Nouyen
Component: Oxid|zer Prahurnar Oxldizer Valve Appraval Dete:  Gr30/0%
Parl Number: ASQ0azss Changs #: 1
Fallure Mods: FreHing of Imbernal parls. Dlrecthee #: CLCBO MEX-MM-5236
Pags: 10of 1
Deslon 7 Document Reference

FAILURE CAUSE:  A: Relellve motion of: BallowsHousng, ntat s lesva/Bellowa!Shim, Gam follawer GuldefHoualng, BellowsiSuldatGar foliower, Shaft boar ngs/Retainer,
RatafnernShaft, Reaner\WavewashersiCap, Cuthel slesyarHeualng!S i,

THE BELLOWS (1) AND MOUSING {2} ARE FABRICATED FROM INCONEL 718, THE PILOT DIAMETER ON THE BELLOWS 13 DRY-FILM L UBRICATED TQ REDUCE FRICTICN AND THE
POTENTIAL OF FRETTING. THE BELLOWS IS INSTALLED VWITH 6 SCREWS INTQ LOCKING INSERTS IN THE HOUSING, SCREV RUNNING AND FINAL TOROUE ARE SPECIFIED (3). THE
MATRIS DUCT FLANGE TRAPS THE SCREWS AND PROVIDES ADDITIONAL FLANGE LOADING TO PREVENT BELLOWSHOUSING FRETTING. THE SLEEVE (4 1S INSTALLED 1N THE
BELLCAIE {1) WATH & SHIM (5) BETWEEN THE TWD FLANGES. THE PILOT DIAMETER OF THE SLEEVE AND THE SHIM ARE DRY-FILM LUBRICATED TO REDUCE FRIETION AHD THE
POTENTIAL OF FRETTING. THE [MLET SLEEVE IS INSTALLED WITH 8 SCREWS YWHICH ARE LOCKED WITH DRY-LUBED CONICAL WASHERS (3). THE SLEEVE IS INGONEL 718, THE
5CREWS ARE /285 CRES, THE COMICAL WA SHEAS ARE 302 CRES, AND THE SHIM 1S INCONEL 71B. THE CAM FOLLOWER (@) CONTAINS A BE-CU GUIDE (7) WHICH OFERATES O
THE HOUSING (3). BE-CU WAS SELEGTED FOR TS WEAR RESISTANGE AND FRICTION CHARAGTERISTICS 15). DRY-FILM LUBRIGANT ON THE GUIDE REDUCES FRICTION. MPROVES
WEAR RESISTANCE, AND REDUCES THE POTENTIAL OF FRETRNG. THE BELLOWS (1) CONTAINS A BE-CL GUIDE (9} WHICH OPERATES ©M THE CAM FOLLOWER (6), THE GUIDE IS
DRY-FILM LUERICATED TO REDUCE FRICTION, IMPROVE WEAR RESISTANCE, AND TO REDUCE THE POTENTIAL OF FRETTING, THE iNCOMEL 718 RETAINER {10) IS SPRING LOADED
AGAINST THE 4400 CRES SHAFT BEARING RACE {11+ BY ELGILDY WAVEWASHERS (12). THE SPRING LOAD AND THE DIFFERENTIAL HARDMESS OF THE TWO MATERIALS PREVENTS
WEAR AND FEETTIHG. THE RETAINER IS LUBRICATED WITH DRY-FILM LUBRICANT (&) FOR ADDITIONAL PROTECTION. “THE RETAINER (9) IS INSTALLED ON THE INCOMEL 718 SHAET
{13}. THE DIFFERENT MATERIALS, DIFFERENTIAL HARDNESS, AND DRY-FILM LUBRICANT PROVIDE PROTECTION AGAIMST FRETTING BETWEEN THESE PARTS. THE WAYEWASHERS
{12} LOAD AGAINST THE HEAT TREATED INGOMEL 748 CAP {14) AND THE HEAT TREATED A-236 WASHER (15), THE SPRING LDAD AND THE DIFFERENTIAL HARGNESS OF THE
MATERISLS PROVIDES PROTECTION AGAINST FRETTIMG MOTION AND FRETTING. THE INCONEL 718 OUTLET SLEEVE (16) AND ANNEALED INCONEL 718 SHIM (S) ARE INSTALLED
WITH § SCREWS WITH GUPWASHERS (3} FOR LOCKING. THE SHIM, CUPWASHERS, AND THE SLEEVE PILOT DIANMETER ARE DRY-FILM LUBRIGATED TG PREVENT FRETTING. DRY-
FILW LUBRICANT, IMCOMEL 718, ARMGO 21-60 CRES, A-288 CRES, 102 CRES, BE-CL), 440 CRES, AND ELGHILOY ALL MEET THE STANDARD 1DKEG-M LOX COMPATIERLITY
REQUIREMENTS (B). THE OXIDIZER PREBURNER GXIDIZER VALVE SUCCESSFULLY CCMPLETED DVS TEST AEQUIREMENTS (17), INCLUDIMG ENDURANCE {18), AMD VIERATION (19)

(] RECDE230: (2} RSL0BIME; (1) RE008257; (4] RS00E31Y; (5) RE010354; {5} REDDEMO; {7] RE008232; (B} RES-A5SE2 (5] RSOGAZE1 . (100 RSODAZEA; (1) RESI02T (12) REO04i 7=
(13) RSOOE2S3, (14| RS00AZEE; |15) RSO08173: (18) REQ10253; {17) D¥S-55ME-515; (18] R55-915-17; (19 R535-515-24
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INSPECTION ..o TEST

Compenant Group: Propellant Vakas Proparad; P. bewrfmoare
CIL Hem: 14008 Approved: T. Mguyan
Component: Owidizer Preburmer Oxkdizer Valva Approval Oate: Br20/99
FPart Number: RSC0EZED Change #: 1
Fallure Moge; Fretting of Internal parls. Directhve 4 CCHD ME2-01.52%¢
Page: iof 2
Failure Casses Significant Charactenstics Inepestion{s) [ Taets) Dacumant Relerence
A BELLTAVS RSM0A210
HOLS NG RF0082 36
OPCW REN3IZ 56
SLEEVE, INLET RES003311
SHIM, INLET SLEEVE REO1354
Cakl FOLLOWER RS003310
GUHIDE, CaM FOLLODWER REM3232
GUIDE, BELLCAYS RS89
RETAINER . BEARMG R3M03268
BEARING ASSEMBLY REZ102T
WAYEWASHER RIMG17T2
SHAFT RSM0%253
AP AS0092 56
RETAINER RSMB173
SLEEVE RSD10353
o WATERALAL INTESRITY MATERIAL IMTEGRITY 1S VERIFIED PER DRAMHG RECUIREMEHNTS, RS 0082 30
RS0083 16
L]
@ RSD0A311
. si0is4
HEMIZ310
RS00AZIZ
RS0092 3
RSMIAZEE
RES1027
RS00A1 T2
REMIAI52
REMA2=E
RSMa1 72
AZ010353
HEAT TREAT HEAT TREAT I3 VERIFIED PER DRAWING REQUIREMENTS. HEMZ 10
RSO3 IE
REMOZI10
RES1Q2T
RSHIA1I2
R5H0AZA3
PARTE ARE FEMETRANT IMSPECTED PER DRAWING REQUREMENTS. R A2 1B
RS003311

R3MHI32e6



IR BN S roup: Propelant Valves Preparcd: P. Lowrimore
CIL Itern: Ol adt-08 ) Appraved: T. Nguyen
Component: GxIdlrar Frabatmer Caidizer Valve Approval Date:  gigfo9
Fart Humber: R30DB2EE Change #: 1
Failure Mods: Fratiing of Interral parts. Diractive ¢ CCB0O ME3-D1-5225
Paga: 2of 2
Feslum Causas Significant Characte ratles Inspeckon(s) { Tesi(a) Document Referamnce
A HEAT TREAT DEY-FILM LUBRICANT 15 IMSPECTED PER DRAWING REQUIREMENTS REMAZ11 -
REN0G212
RI010353
RS00E310
REO0GEI 1
RS00E26A
R315354
ASSEMELY INTEGRITY FASTEHER RUNNING AMND FIMAL TCRGUES ARE VERIFIED FER DIRAYYING REQUIREMENTS. [LAST RA0GE25A
INGPEGTIOMN}
HOT-FIRE ACCEPTANCE YALVE QPERATION 18 VERIFIED THROUAH HOT-FIRE ACCEFTANCE TESTING. {LAST TEST: RLI0ag?
TESTING (3REEH RUN)
'D Fallura Histery: Comprehensive lailire hiztory dale s maintainoed In he Problern Reporting databhass [PRAMVSARFEALA)
oo Fafaranca: MASA jatter SA21MII08 and Rocketdyna [slier ABRCDOTE].
Q1 Operational Usa: Mot Applicatie.
A
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SSMEr CANCIL
WELD . JINTS
Component Group: Fropellan] Vatvas Prepared; P_ Lawrlmara
GIL [tem: 144 Approved; T. Houyen
Compengnt Oxidizar Arebumar Oxidlzer Valva Approval Date:  GIID
Fart Humber: Ase0s2s L hange ¥ 1
Ofrect ve §; CLBD ME3-01.524
Pana: 1af 1
Grtleal mitial
Fool  Flaw Size Mot
Gide wot  Deteciable
Componznt Baxsl= Part Number Weld Hlember Veld Type  Class Access HCF  LCF Comments
BELLOWS R5006220 14 GTALY 1] b A
BELLCWS Fa0JeZa0n E-7 GTAVY |
EHAFT " REOO8261 1,2 EEnn ] % ¥



